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ADDENDUM NO. 1

This Addendum No. 1 forms a part of the Request for Proposals and modifies the original

solicitation package and any prior Addenda as noted below and is issued to incorporate the
following:

1. Attachment No. I: Response to 39 questions;

2. Attachment No. 2: Revised Exhibit A; Scope of Services;

3. Attachment No. 3: Cascade Road Landfill (CRLF Caps_Specs);
4. Attachment No. 4: Gun Club Landfill (GCL_Guideline);

5. Attachment No. 5: GCL_ QA Manual;

6. Attachment No. 6: GCLF_Caps_Spec;

7. Attachment No. 7: Key Road Landfill (KRLF Caps_Specs);

8. Attachment No. 8: CASCADE_TOPOQ;

9. 9:

Attachment No. 9: GUN CLUB _TOPO;
10. Attachment No. 10: KEY ROAD TOPO and
11. Attachment No. 11: Airport Utilities (03-11-14)-100" Scale.

Addendum No. 1 for FC-7272, Land Lease(s) for Solar Generating Projects is available for
pick-up in the Plan Room: City Hall, 55 Trinity Avenue, Suite 1900.

Proposals are due on Monday, March 24, 2014 and should be time stamped in no later than
2:00 p.m. and delivered to the address listed below:

Adam L. Smith, Esq., CPPO, CPPB, CPPM, CPP
Chief Procurement Officer
Department of Procurement
55 Trinity Avenue, S, W.
City Hall South, Suite 1900
Atlanta, Georgia 30303

**All other pertinent information is to remain unchanged**
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Acknowledgment of Addendum No. 1

Proponents must sign below and return this form with proposal to the Department of
Procurement, 55 Trinity Avenue, City Hall South, Suite 1900, Atlanta, Georgia 30303 as
acknowledgment of receipt of this Addendum.

This is to acknowledge receipt of FC-7272, Land Lease(s) for Solar Generating Projects on
this the day of ,20

Legal Company Name of Proponent

Signature of Authorized Representative

Printed Name

Title

Date
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Attachment No.1

1. Will the City support significant Ad Valorem Tax abatement with Fulton County for the
improvements made at each parcel?
ANSWER: Not applicable. These properties are not taxed because they are
owned by a government entity,

2. Will the City accept bids that provide a lease cost lower than the indicative cost for the
airport parcels if bidder can provide a pro-forma financial analysis of the property that
provides evidence that a lower price should be accepted?

ANSWER:

The City is required to lease City-owned land for at least fair market value.
Therefore, the selected winning Proponent(s) will be required to complete an
appraisal of the land to be leased within 120 days of notification of award.
Proponent is required to submit a cost proposal using the form provided in the
RFP, amounts to be based on the Proponent’s considerations. The Final Annual
Lease Payment amounts will be based on the Cost Proposal or the Appraisal
Value, whichever is greater.

AMENDMENT TO EXHIBITS A-3, A-4, A-5, A-6, and A-7: DELETED.

AMENDMENT TO EXHIBIT A: The Proponent(s) shall cover all expenses for the design,
installation, maintenance, and replacement of solar panels for the farming of solar electricity at
one or more of the five (5) sites listed above and in more detail in. The Proponent(s) shall provide,
at its own expense, a professional land survey of the land to be leased, an appraisal of the land
proposed on any of the five (5) sites and legal description to the City within one hundred and
twenty (120) calendar days from the date of the Notice of Award letter. The parcel(s) of Jand to be
surveyed shall be approved by the City prior to the survey. The Proponent(s) will be responsible
for all interconnections and documentation with utility through final start-up and approval.
Proponent(s) shall both illustrate and guarantee by invoice statements from Georgia Power
Company that solar energy shall be sold as electricity.

3. Should multiple bids be accepted from the same bidder, will the City accept aggregate
bonding and liability insurance certificates for all parcels for the same bidder?
ANSWER: Yes.

4. Will the City amend the contingencies to add: a) Contingency in the event that a bid is
selected by Georgia Power, however, electrical interconnection facilities prevent
reasonable economic benefit for all parties; and b) Contingency if detailed soil and
environmental engineering reports make the project economically infeasible.

ANSWER: Yes. See Amended Scope of Services, which is attached.
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5.

Is it allowable for a company submit as a Prime?
ANSWER: Yes. However, please be reminded that a prime bidder can only be a
part of one team at the prime contractor level (i.e. it is illegal to bid as a JV
partner on multiple teams).

Is it allowable to submit as a Joint Venture?
ANSWER: Yes. However, no M/FBE or SBE participation credit will be granted
to a member of the Joint Venture participant.

Can a sub be on more than one response to the RFP?
ANSWER: Yes, a firm may participate on more than one bid at the
subcontractor level. However, a firm can only participate on one bid at the prime
contractor level.

Will multiple firms be selected under this solicitation to submit the same airport site(s) to
the Georgia Power Advanced Solar Initiative?
ANSWER: No. One proponent will be awarded per site at the Afrport.

If we submit a proposal for all sites available, are we evaluated on each site separately?
ANSWER: Proposals can be submitted either as individual projects, one
portfolio of projects, or both.

10. Can we receive the latest topographic map of each site? What is the slope of the parcels?

ANSWER:  Drawings are provided. The Airport Parcels are sloped at
approximately 28 degrees.

See attached documents:
e Attachment No. 3: CASCADE _TOPO
e Attachment No. 4: GUN CLUB TOPO
e Attachment No. 5: KEY ROAD TOPO
® Attachment No. 6: Airport Utilities (03-11-14)-100' Scale

11. Please provide any other plans or maps of the sites,

ANSWER:
See attached documents:

e Attachment No. 7: Cascade Road Landfill (CRLF_Caps_Specs);
Attachment No. 8: Gun Club Landfill (GCL_Guideline);
Attachment No. 9: GCL._ QA Manual;

Attachment No. 10: GCLF Caps_Spec; and
Attachment No. 11: Key Road Landfill (KRLF Caps_Specs).

® & & e

12. What voltage are the lines feeding into the substation at the airport sites?

ANSWER: 115kV at the airport. The voltage is unknown at the landfill sites.
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13. What is the incline slope of the airport parcel?
ANSWER: See Airport Parcel Drawing. The Airport Parcels are sloped at
approximately 28 degrees,

14. What are the contents under the crust/cap?
ANSWER: Municipal solid waste.

15. How much is there (i.e. volume in total and at different depths over the site)?
ANSWER: Cascade Road- 1,714,167 cubic yards; Key Road- 4,033,333 cubic
yards; Gun Club Road — 2,235,999 cubic yards.

16. What is the history/age of the waste in place?
ANSWER: City of Atlanta residential waste from late 1960°s to 1993,

17. What have the responsible parties done to close it?
ANSWER: All Landfill have been properly closed and capped according to the
Georgia Rules and Regulations for Landfill post closure care.

18. How has it been closed or capped?
ANSWER: Yes, the all landfills received closure certificates in either 2000 or
2001.

19. What method was used to cap?
ANSWER: Clay on the slopes and GCL- geosynthetic clay liner on the top and
6 to 12 inched below clay cap on the slopes.

20. Is there road access for installation of the PV arrays and ongoing O&M?
ANSWER: There are no access roads to the airport parcels. The proponent will
have to propose the construction and O&M strategies for the airport parcels.

There is an access road around each landfill site. Most sites have terrace to access
the different areas of the landfill.
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21. Are there traffic restrictions or, typically, restrictions on heavy equipment?
ANSWER: Yes there are restrictions and requirements for traffic and heavy
equipment. RFP Bxhibit A: Scope of Services describes that the proponent must
obtain encroachment for working on the utilities easements; Exhibit D: Airport
Security Requirements, and Exhibit D-1 describes Construction Safety in
reference to traffic plans and heavy equipment.

There are no neighborhood traffic restrictions at the landfill sites. Heavy
equipment can be used to install panels at the landfills but not as a permanent
structure.

22. Will the placement of the system alter the drainage swales or storm water run offs and are
we allowed to alter these patterns?
ANSWER: The proponent is responsible for the design and making sure there
are no alterations. The design must be presented to DOA P&D Engineering for
review as noted in Scope of Services.

EXHIBIT A- Scope of Services states that “The Proponent(s) is responsible for
the maintenance and repair of the PV system(s) as well as maintaining the
integrity of the landfill cap and Airport land under and around the solar panels.”

Any item permanently placed on a landfill can possibly alter the route of runoff.
Any alterations to storm water run off that significantly impacts the landfill cap
and Airport Parcels is the responsibility of the Proponent to maintain.

23.1s there ANY protected environment or species to be concerned about and are they
identified?
ANSWER: None identified.

24. Is there a gas collection system on site or bleed to atmosphere?
ANSWER: Each site has a gas collection system

25. Was there a previous land lease of the airport parcels and landfills? If so, please provide
copies.
ANSWER: There have been no previous land leases of the Airport Parcels nor
the landfill sites.
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26. Was there an appraisal done on the airport parcels and landfills? If so, provide copies.

ANSWER: Appraisals are the responsibility of the Proponent(s). See Exhibit A:

AMENDMENT TO EXHIBIT A: The Proponent(s) shall cover all expenses for
the design, installation, maintenance, and replacement of solar panels for the
farming of solar electricity at one or more of the five (5) sites listed above and in
more detail in. The Proponent(s) shall provide, at its own expense, a professional
land survey of the land to be leased, an appraisal of the land proposed on any of
the five (3) sites and legal description to the City within one hundred and twenty
(120) calendar days from the date of the Notice of Award letter. The parcel(s) of
land to be surveyed shall be approved by the City prior to the survey. The
Proponent(s) will be responsible for all interconnections and documentation with
utility through final start-up and approval. Proponent(s) shall both illustrate and
guarantee by invoice statements from Georgia Power Company that solar energy
shall be sold as electricity.

277. What mechanism was used to provide lease amounts on airport parcels?

ANSWER: The Airport has established a per square foot land value for land
inside of the Airport Layout Plan (ALP) of roughly $1.24 psf. This value has been
established and validated through a number of appraisals of various facilities and
is the rate all tenants are currently paying for land. The two parcels are
approximately 344,124 sf.

The City is required to lease City-owned land for at least fair market value.
Therefore, the selected winning Proponent(s) will be required to complete an
appraisal of the land to be leased within 120 days of notification of award.
Proponent is required to submit a cost proposal using the form provided in the
RFP, amounts to be based on the Proponent’s considerations. The Final Annual
Lease Payment amounts will be based on the Cost Proposal or the Appraisal
Value, whichever is greater.

AMENDMENT TO EXHIBITS A-3, A-4, A-5, A-6, and A-7: DELETED.

AMENDMENT TO EXHIBIT A: The Proponent(s) shall cover all expenses for the design,
mstallation, maintenance, and replacement of solar panels for the farming of solar electricity at
one or more of the five (5) sites listed above and in more detail in. The Proponent(s) shali provide,
at its own expense, a professional land survey of the land to be leased, an appraisal of the land
proposed on any of the five (5) sites and legal description to the City within one hundred and
twenty (120) calendar days from the date of the Notice of Award letter. The parcel(s) of land to be
surveyed shall be approved by the City prior to the survey. The Proponent(s) will be responsible
for all interconnections and documentation with utility through final start-up and approval.
Proponent(s) shall both illustrate and guarantee by invoice statements from Georgia Power
Company that solar energy shall be sold as electricity.
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28. Can you provide engineering studies on the landfills?
ANSWER: See Attached documents:
o Attachment No. 7: Cascade Road Landfill (CRLF_Caps_Specs);
e Attachment No. 8: Gun Club Landfill (GCL_Guideline);
Attachment No. 9: GCL, QA Manual;
Attachment No. 10: GCLF_Caps Spec; and
Attachment No. 11: Key Road Landfill (KRLF Caps_Specs).

e @ 9

29. Can you please provide insight regarding the status of the revenue associated with this
project—has the City of Atlanta had any negotiations with Georgia Power regarding the
rates that they will pay for electricity generation? If not, has the city at least been able (o
garner a commitment to purchase the electricity that will be generated?

ANSWER: The City has not had any negotiations with GA Power regarding the
sale of electricity.

The GA Power Advanced Solar Initiative (GPASI) selection process is as follows:
“To be considered for participation, applications must be completed, including all
necessary attachments, and submitted online through PowerClerk between March
26 and April 4, 2014. If completed applications exceed program capacity limits
Georgia Power will conduct a lottery with PSC oversight to ensure transparency
and fairness for all applicants.”

“Approved by the Georgia Public Service Commission in November 2012, the
Georgia Power Advanced Solar Initiative (GPASI) is an innovative solar energy
purchase program that will contract for 210 megawatts (MW) of solar capacity by
the end of 2014. GPASI was primarily designed with the goal in mind to spur
economic growth within the solar community in Georgia while offering pricing
that encourages more renewable development and avoids any upward rate
pressure and reliability impacts to Georgia Power customers.”

More information about GPASE can be found on the GA Power website:
http://www.georgiapower,com/about-energy/eneroy-sources/solar/asi/advanced-
solar-initiative.cshtml

30. Are there any REC’s associated with this project? If so, who will have ownership of
these?
ANSWER: The Proponent retains ownership of all RECs. The City of Atlanta
only leases the land.

31. What are the terms of the land lease agreements associated with this project; when are
they due—monthly or quarterly, what are the terms, fixed or flexible?
ANSWER: Proponent is responsible for proposing lease terms and at a fixed or
flexible rate. See EXHIBIT A — Scope of Services:
“The term of the lease agreement between the Proponent(s) and the City shall be
for a minimum of 20 years, paid annually;”
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32. Do you perceive there being any additional charges emanating from the City of Atlania
associated with the launch of this project beyond the land lease?
ANSWER: Permits, inspections, etc. are the responsibility of the proponent.

33. Since some of the potential sites for consideration are landfills, what would be “our”
access to these sites upon project completion in order to perform routine maintenance
and/or service to the solar array? Additionally, will there be any consideration or rebates
given if soil preparation is required in order to make the land suitable to support a solar
array?

ANSWER: Access is granted as needed. No.

34. Are teaming agreements and/or joint ventures permitted for this project? Also, will the
City of Atlanta require that certain companies form a JV in order to respond or are we
free to select our own partners, if desired.

ANSWER: Joint Venture agreements are permitted for this project. Joint
ventures are not required, but certainly permissible if the Proponent desires to
submit such an offer to the City.

35. Will an organization be considered if they possess all of the requisite qualifications up to
and including financial, insurance, technical certification in solar design, and meets the
minimum tenure in solar industry if they do not have a solar project completed?

ANSWER: No. The minimum requirements listed in Exhibit A-2 are as follows:
“The Proponent(s) is required to list five (5) completed and commissioned PV
Installation sites completed by the Proponent(s) within the last five years with the
name and contact information of a person still employed at such sites to contact as
a reference. The projects should be similar in size and scope to the project
specified in this RFP.”

36. Are there any connection agreements in place with Georgia Power in order to connect the
solar arrays generated from this RFP to their power stations, if so, what are the cost
associated with using their grid; if not, what assurances and/or allowances will the city
provide to ensure that we will be able to distribute the electricity generated herewith?

ANSWER: No agreements exist.
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37.

38.

39.

I accumulated a number of questions pertaining to the Bid, the Landfill locations and the
Airport locations. However, in order for me to move forward I must question the
requested lease payments for the airport sites. With all due respect, the payments are
hundreds of thousands of dollars higher than any experienced and bankable solar project
developer could bear for this portion of the project. Simply put, this cost will prohibit the
airport portion of the project being completed, and I would question anyone that would
say otherwise. Can you please explain how the economics of the minimum airport
Furthermore, If the airport or city decided to base the award to the highest lease payment
bidder alone, they risk awarding the project to a company that is not experienced with
such projects. Please let me know if I can assist you in understanding the economics of
these projects further so you may better understand the opportunity for a land lease and I
look forward to your response.
ANSWER: Please see the answer to question 27. At present, the FAA requires
that the airport recover “fair market value” when leasing land and facilities within
the airport boundaries and the current rate is $1.24 per sf. We recognize that the
solar installation is unique in nature to other airport facilities and are willing to
have a discussion with the FAA regarding adjusting this rate after the responses to
the RFP have been received.

The City is required to lease City-owned land for at least fair market value,
Therefore, the selected winning Proponent(s) will be required to complete an
appraisal of the land to be leased within 120 days of notification of award.
Proponent is required to submit a cost proposal using the form provided in the
RFP, amounts to be based on the Proponent’s considerations. The Final Anmual
Lease Payment amounts will be based on the Cost Proposal or the Appraisal
Value, whichever 1s greater.

AMENDMENT TO EXHIBITS A-3, A-4, A-5, A-6, and A-7: DELETED.

AMENDMENT TO EXHIBIT A: The Proponent(s) shall cover alf expenses for the design,
installation, maintenance, and replacement of solar panels for the farming of solar electricity at
one or more of the five (5) sites listed above and in more detail in. The Proponent(s) shall provide,
at its own expense, a professional land survey of the Jand to be leased, an appraisal of the land
proposed on any of the five (5) sites and legal description to the City within one hundred and
twenty (120} calendar days from the date of the Notice of Award letter. The parcel(s) of land to be
surveyed shall be approved by the City prior to the survey. The Proponent(s) will be responsible
for all interconnections and documentation with utility through final start-up and approval.
Proponent(s) shall both illustrate and guarantee by invoice statements from Georgia Power
Company that solar energy shall be sold as electricity.

Can a Letter of Credit be substituted for the requested Warranty Bond?
ANSWER: Yes, as long as the letter of credit is good for 1 year from
completion/acceptance of the project or for some other specified ime as requested
by the City,

[s the bid bond amount based on % of Total Year 1 Lease amount proposed, or % of
Total Construction Costs?
ANSWER: It should be based on the total construction cost.
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EXHIBIT A; SCOPE OF SERVICES

LAND LEASE FOR SOLAR GENERATING PROJECTS AT CITY OF ATLANTA LANDFILLS AND AT
HARTSFIELD-JACKSON ATLANTA INTERNATIONAL AIRPORT

Backgrouand

The City of Atlanta (“City”) is seeking proposals from private or public entities interested in leasing land from the City
for solar farming purposes (the “Project™).

The City intends to lease the space at one or more properties that include three of the City’s closed landfills and two at the
Hartsfield-Jackson Atlanta International Airport (“the Airport”) for the purpose of solar farming (i.e., generating
renewable energy using photovoltaic (“PV™) panels). The City has identified Cascade Road Landfill, Gun Club Landfill,
and Key Road Landfill as potential landfill locations and two parcels on the south side of the security identification
display area (“SIDA)” at the Airport for the Proponent(s) to construct solar panels and to harvest solar energy — these sites
are un-shaded areas that are currently underutilized. All projects on Airport Parcels T and II will coordinate with Atlanta’s
Department of Aviation (DOA) and projects on one or more of the landfills will coordinate with Atlanta’s Department of
Public Works (DEW).

The Proponent(s) must be capable of building and maintaining solar equipment that have a minimum capacity of 800 kW
per project on the following sites:

e Cascade Road Landfill (11 acres available);
Key Road Landfill (23 acres available);

Gun Club Road Landfill (38 acres available);
Airport Parcel 1 (3.92 acres); and

Adirport Parcel I (3.98 acres).

Conservative estimates show that a total of 5 MW of solar power could be built on the available land, generating an
estimated 7,000 MWh of electricity annually,

Obiective
Leasing underutilized land for the purpose of generating electricity from a renewable resource, , to generate a stream of
revenue, to reduce greenhouse gas emissions consequently improving air quality, and to distribute the generation of

energy thus increasing the reliability of our grid, and create an opportunity for local businesses.

Responsibility of the Proponent(s)

1. The Proponent(s) shall cover all expenses for the design, installation, maintenance, and replacement of solar panels
for the farming of solar electricity at one or more of the five (5) sites listed above, The Proponent(s) shall provide, at
its own expense, a professional land survey of the land to be leased, an appraisal of the land proposed on landfill any
of the five sites and legal description of the proposed land to be leased by the City within one hundred and twenty
(120) calendar days from the date of the Notice of Award letter. The parcel(s) of land to be surveyed shall be
approved by the City prior to the survey. The Proponent(s) will be responsible for all interconnections and
documentation with utility through final start-up and approval. Proponent(s) shall both illustrate and guarantee by
invoice statements from Georgia Power Company that solar energy shall be sold as electricity.

2. The City reserves the right to require removal of any portion of the solar equipment as may be necessitated to
maintain the landfill or airport property.

1
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3.

10.

1.

12.

I3.

The Proponent(s) is responsible for reviewing each step with the City.

a. For those projects on orie or both of the Airport parcels, the Proponent(s) must present its design to the
DOA Planning and Development (P&D) for review, comment and final approval prior to submitting to
the Federal Aviation Administration (FAA) and Georgia Department of Transportation {(GDOT) for
approval. The Proponent(s) must demonstrate to the FAA that final PV placement will not degrade the
signal quality of the Runway 10 glide slope antenna or the Runway 28 localizer outside of CATIVII
tolerances. Further, the placement of these arrays will not impact activities conducted in the Air Traffic
Control Tower (ATCT) nor pilots utilizing the Airport. Lastly, the Proponent(s) must obtain GDOT
approval to ensure no concerns are present for glare impacts on I-285 or Riverdale Road.

The Proponent(s) shall pursue any and all financial incentives that may be available. The Proponent(s) shall complete
documentation, provide information, testing, results as required by incentive agencies.

The Proponent(s) is responsible for obtaining all necessary permits, inspections and documentation for installation,
operation, and maintenance. The appropriate City staff will provide assistance where needed in any official
communications with the regulatory agencies for permits on the Key Road Landfill, Cascade Road Landfill, Gun Club
Landfill, and the two Airport parcels.

The Proponent(s) is responsible for delivering, assembling, installing, operating and maintaining (turnkey) the
equipment at each site. An Operations and Maintenance plan will be submitted to each City Department.
i

The Proponent(s) will conduct acceptance testing on each system

The Proponent(s) is responsible for the maintenance and repair of the PV system(s) as well as maintaining the
integrity of the landfill cap and Airport land under and around the solar panels.

It is incumbent on the Proponent(s) to make sure its PV offering does not compromise the integrity of the land on
which the solar arrays are built:

a. Landfill caps with questionable structures for the PV modules being offered by the Proponent(s) shall be
noted in the Response and loadings shall be validated by a structural engineer prior to installation. The
cost to redo the structural analysis shall be at the expense of the Proponent(s).

b.  The slope of the airport parcel must protect the integrity of the slope on which the PV panels are built and
the airfield above it.

For those bids that include a landfill cap, the age of landfill cap under proposed PV system(s) shall be noted for the
City’s consideration prior to installation of a PV system.

The Proponent(s) working inside of the SIDA is responsible for obtaining SIDA badges for all employees or prepare
an employee escort plan to be approved by the City of Atlanta, Department of Aviation’s Security Division. Escorting
is only allowed for less than 3 days.

The Proponent(s) is responsible for obtaining approvals from the Federal Transportation Security Administration as

well as the Department of Aviation Security for those proposals that include a permanent and/or temporary relocation
of the SIDA fence.

The Proponent(s) utilizing one or both of the Airport parcels is required to submit the Security and Safety Plans. The
Security Plan must be submitted to DOA Security Division a minimum of sixty (60) days in advance of proposed
change’s effective date.

2
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4.

15.

16.

17.

18.

19.

20.

The Proponent(s) utilizing one or both of the Airport parcels is responsible for obtaining easements and
encroachments for the City of College Park sanitary sewer lines and a Georgia Power duct bank.

The Proponent(s) utilizing one or both of the Airport parcels is responsible for meeting the minimum P&D DOA
Engineering Guidelines (http://apps.atlanta-airport.com/engineeringguidelines/index.asp)

The Proponent(s) utilizing one or both of the Airport parcels must be prepared to perform installation work at ni ght or
during limited runway closures.

The Proponent(s) utilizing one or both of the Airport parcels is responsible for providing a glare analysis that will be
reviewed by the Department of Aviation prior to being sent to GDOT and the FAA for approval. The DOA will
provide assistance to the Proponent(s) as they complete the FAA 7460-1 form for submission to the FAA. For the
glare analysis, the Sandia National Laboratories” Solar Glare Hazard Analysis Tool (SGHAT) will be utilized.

a. Glare from the panels shall not create a hazard for drivers on Riverdale Road.
b. Glare from the panels shall not create a hazard for drivers on 1-285

¢. Glare analysis shall not create a hazard for airport operations.

The Proponent(s) uiilizing one or both of the Airport parcels is responsible for filing and acquiring approval of all
FAA Form 7460-1’s required for development of the property. FAA approval of the 7460-1 is approximately 90 days.
The City will assist with the coordination of submittals of the 7460 to the FAA.

The Proponent(s) is responsible for removing all material at the end of the lease unless a follow-up agreement
between the Proponent(s) and the City is negotiated.

With the exception of the airport locations where the number of acres to be leased has been pre-determined, the
Proponeni(s) shall state the number of acres that they will utilize at the landfill site(s).

Scope of Services

1.

The term of the Jease agreement between the Proponent(s) and the City shall be for a minimum of 20 years, paid
annually. The City is required to lease City-owned land for at least fair market value. Therefore, the
selected winning Proponent(s) will be required to complete an appraisal of the land to be leased within 120
days of notification of award. Proponent is required to submit a cost proposal using the form provided in
the RFP, amounts to be based on the Proponent’s considerations. The Final Annual Lease Payment amounts
will be based on the Cost Proposal or the Appraisal Value, whichever is greater.

While solar farming on City property, the Proponent(s) shall comply with a minimum capacity of 800 kW per site.

The Proponent(s) shall submit a monthly operational report that includes but is not limited to energy generated and
operating efficiency. The format and content shall be approved by the City and delivered in soft copy. The City may
audit the report at any time and may ask the Proponent(s) to submit the report in hard copy at its discretion.

Contingencies

1.

Access to the two Airport parcels is contingent on the project approval by the Department of Aviation as well as the
Transportation Security Agency.

3
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2. Access to the two Airport parcels is contingent on FAA approval of the glare analysis for the Airport property. DOA
is preparing the initial glare analysis and submittal to the FAA based on P&D’s concept design. Should the proponent

not use the concept, then the proponent shall provide a new glare analysis to be submitted to the FAA for approval.
The DOA will coordinate the submittal of the 7460,

3. Proponent may be released from the contract:

a. In the event the proponent does not win a bid from Georgia Power’s Advanced Solar Initiative; or

b. In the event that a bid is sclected by Georgia Power but the Proponent finds

i. that electrical interconnection facilitics prevent reasonable economic benefit for all
parties; or

ii. that the detailed soil and environmental engineering reports make the project
economically infeasible; or

iii. that the fair market value of the proposed site(s) prevents reasonable economic benefit for
all parties.

ATTACHMENTS

1. Exhibit A-1; Cost proposal;
2. Exhibit A-2; Questions to be answered by Proponents;

3—Exhibit-A-3;: Minimum Lease Requestfor-Adrpert Pareel- I (DELETED)
%mmﬁmae@eﬁeﬁmp@%mmmm

F—ExhibitA-7, - Minimum-Lease Request-for Gun-Club Landfil-(DELETED)
8. Exhibit A-8; Airport Parcels Map

9. Exhibit A-9; Cascade Road Landfill Map;

10. Exhibit A-10; Key Road Landfill Map; and

t1. Exhibit A-11; Gun Club Road Landfill.
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Throughout the waste relocation activities, the site was graded to avoid ponding and to promote
positive drainage of run-off to sedimentation and erosion control structures. An odor control
system was set up and maintained along the perimeter of the landfill to minimize the migration of

odors to adjoining properties.

Daily cover materials for the cuts and fills was comprised of clean soil placed in six-inch thick
layers. The cover materials was a virgin soil imported from the borrow area adjacent to the

landfill. Daily cover was started at such time in the workday to be completed before dusk.

Bridging Laver Instaliation

The bridging layer was placed as the finished top of waste grades were met. The top of waste
grades were maintained continuously by a full-time surveyor registered in the State of Georgia.
'The bndging layer was installed in one six-inch thick compacted lift. All of the soil material used

for the bridging layer was imported from the borrow area located adjacent to the landfill.

Placement of the bridging layer was accomplished by spreading the soil material in an eight-inch
thick loose thickness. The layer was compacted with heavy equipment to provide a stable
foundation for the infiltration layer. Compaction for the bridging layer in the areas of the cap
covered with CCS cap was performed on a visual basis using loaded equipment as a proof roll to
identify any unstable areas. Any unstable areas were undercut and replaced with suitable material

to provide an unyielding surface for the CCS cap.

Iay:Soil (CCS) Eir

The CCS cap was installed over the majority of the sloped areas of the landfill using the
infiltration layer matenals taken from the borrow area. The integrity of the infiltration layer was
controlied by minimizing the work area, reducing the time to install subsequent lifts, and
systematicaily placing the infiltration layer within the predetermined areas of no greater than

approximately 40,000 ft to opfimize in-place sampling and production. The CCS cap was
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constructed in three six-inch compacted lifts to achieve the minimum required 18-inch thickness.
The infiltration layer was placed by spreading the infiltration layer soil material with a dozer to
an 8-inch thick loose lift. The layer of soil was then compacted and tested, Subsequent lifls were
place immediately after testing to avoid desiccation cracking between lifts. Once the required
thickness of 18 inches had been met, the 6" layer of topsoil was placed and seeded to protect the

infiltration layer and establish the vegetative cover.

GCL was installed over a 11.67-acre portion of the landfill area as shown on the As-Built
drawing. WESTON and the independent quality assurance contractor provided oversight to
insure that the installation of the Geosynthetic Liner Installation (GCL) was in accordance with

the manufacturer’s recommendation and guidelines. Two types of GCL were used in the cap;

- Bentomat was installed in areas with grades between 10% to 25%,

and Claymax 200R was installed in the areas with grades less than 10%. After the GCL was
deployed it was covered the same day with an 18-inch thick layer of cover soil materials. This
soi] material was imported from the borrow area. The top of this cover soil was seeded 1o

establish the protective vegetative cover.

The thickness of all soil layers comprising the final cover system were checked during the
construction activities. The thickness of the vegetative cover, infiltration layer and GCL cover
were confirmed during the final soil cap thickness verification check performed by WESTON
and an indcpendent quality assurance contractor. This thickness verification is presented in

detail in Section 4 of this report.

Landfil Gas and Groundwater Monitoring

WESTON performed the installation of the groundwater monitoring system and methane

monitoring system. The groundwater monitoring plan and the methane monitoring plan were

NORACIOTETROCNCERTIFICATION_CASCADE\RREPORT2 DOC 2'"6 10/00
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i 1 INTRODUCTION

1.1 This document provides procedures for the instailation of CETCO's GCls in a
manner that maximizes safety, efficiency, and the physical integrity of the GCL.

1.2  These guidelines are based upon several years of experience at a variety of
sites and should be generally applicable to any type of fining project using
CETCO's GCLs. The user should contact CETCO if it is believed that conditions
at a particular site warrant modifications to these guidelines.

1.3 The performance of the GCL is wholly dependent on the quality of its instailation.
it is the installer’s responsibility to adhere to these guidelines, and to the project
specification and drawings, as closely as possible. It is the engineers and
owner's responsibility to, provide construction quality assurance (CQA) for the
installation in order to ensure that the installation has been executed properly.
This document covers only installation procedures. Recommended GCL CQA
procedures can be found in CETCO's TR-410.

2 EQUIPMENT REQUIREMENTS
| _ 21 CETCQ GCLs are in rolls weighing from 1,500-2,500 Ibs (680-1,140 kqg). ltis
| necessary to support this weight using an appropriate core pipe as indicated in
Table 1. For any installation, the core pipe must not deflect more than three
inches (75 mm) as measured from end to midpoint when a full GCL roll is lifted.

Table 1. Cdre pipe requirements.

Nominal GCL interior Core Pipe, length | Minimum

Roll Size, length Typical GCL Rofl) Core Size, | x diameter, ftxin | Core Pipe
Product - - x diameter, ff (m) Wi, Ibs (kg) in {mm) {m x mm) Sirength

Bentomat ST 12 x 100 (3.7 x 30) 1,500 (680) . 4 (100) i65x3 (4.6 x75) | Sch. 120

Bentornat ST; DN 15 x 125 (4.6 x 38) § 2,500 (1,140) 4 (100) 18x3(5.5x75) | XXH

Claymax 200R 13.8 x 150 (4.2 x 45} | 2,500 (1,140) 4 (100) 16x3(49x75 | XXH

Claymax 500 SP | 13.8 x 150 (4.2 x 45) | 2,500 (1,140) 4 (100) 16x3{4.9x75 | XXH

2.2 Lifting chains or straps each rated for at least twice the load of the GCL should
: be used in combination with a spreader bar made from an I-beam as shown in
the cover illustration. The spreader bar ensures the lifting chains or straps do
1 not chafe against the ends of the GCL roll, which must be able to rotate freely
G during instailation. .

2.3  Afront-end loader, backhoe, dozer, or other equipment can be furnished with the

spreader bar and core bar. Altematively, a forklift with a “stinger” attachment

e . may be used for on-site handling and, in certain cases, instaliation. A forklift

(\ ' should not be used to lift or handle the GCL rolls. Stinger attachments specially
fabricated to fit various forklift makes and models are available through CETCO.
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When installing over certain geosynthetic materials, a 4-wheel all-terrain vehicle

(ATV) can be used to deploy the GCL from behind. An ATV can be driven
directly on the GCL. provided that no sudden stops, starts, or turns are made.

Additional equipment needed for installation of CETCO's GCL includes:

» Utility knives and spare blades (for cutting GCL).

» Granular bentonite or bentonite mastic (for overtapped seams of GCLs with
needlepunched non-woven geotextiles and for sealing around structures and
details). Both are available from CETCO.

e  Waterproof tarpaulins (for temporary cover on installed material as wel! as for
sfockpiled rolls.

» Option chalk line marker to simplify bentonite placement at seams (when
installing a GCL with needlepunched non-woven geotextile components).

» Optional flat-bladed vise-grip tools (fer positioning GCL panel by hand).

SUBGRADE PREPARATION

if the GCL is placed over an earthen subgrade, the surface must be compacted
to at least 90 percent modified Proctor density or to the extent required by the
project specifications. Engineer's approval of the subgrade must be obtained
prior to installation. The finished surface must be firm and unyieiding, without
abrupt elevation changes, voids, cracks, ice, or standing water.

The subgrade surface must be free of vegetation, sharp-edged rocks, stones,
sticks, construction debris, and other foreign material that could contact the GCL.
The subgrade should be rolled with -a smooth-drum compactor to remove any
wheel ruts, footprints, or other abrupt grade changes. Furthermore, all
protrusions extending more than 0.5 inch (12 mm) from the subgrade surface
shall either be removed, crushed, or pushed into the surface with a smooth-drum
compactor. The GCL may be installed on a frozen subgrade, but the subgrade

. soil in the unfrozen state shouid meet the above requirements.

UNLOADING

in most cases, CETCO GCLs are delivered in flatbed trucks. To unload the rolls
from the flatbed, insert the core pipe through the roll. This may require removal
of the core plug, which should be replaced after the roll is unloaded. Secure the
liting straps or chains to each end of the core pipe and to the spreader bar
mounted on the lifing equipment. Hoist the roli straight up; make sure its weight
is evenly distributed so that it does not tilt or sway when lifted. .

CETCO GCLs are also occasionally delivered in closed shipping containers. To
remove the. rolt from the container, it is best to utilize a forklift equipped with a
“stinger” attachment. Guide the stinger as far as possibie through the core and
lift the roll up and out of the container.-
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INSTALLATION

GCL rolls should be taken to the working area of the site in their original

. packaging. Immediately prior to their deployment, the packaging should be

carefully removed without damaging the GCL. The orientation of the GCL (j.e.,

which side faces up) may be important if the GCL has two different geotextiles.
Unless otherwise specified, however, the GCL shall be installed such that the
product name printed on one side of the GCL face up.

Equipment which could damage the GCL shall not be allowed to travel directly
on it. Acceptable installation, therefore, may be accomplished such that the GCL
is unrolled in front of the backward-moving equipment (Figure 1). If the
installation equipment causes rutting of the subgrade, the subgrade must be
restored to its originally-accepted condition before placement continues.

u“‘"- 22
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'Figure 1. Typical Bentomat / Claymax installation strategy. -

Care must be taken to minimize the extent to which the GCL is dragged across
the subgrade in order to avoid damage to the bottom surface of the GCL. A
temporary geosynthetic subgrade covering commonly known as a slip sheet or
rub sheet may be used to reduce friction damage during ptacement '

The GCL should be placed so that seams are parallel to the direction of the
slope. End-of-roll seams should also be located at least three feet (1 m) from the
toe and crest of slopes steeper than 4H:1V,

All GCL panels should lie flat on the underlying surface, wrth no wrinkles or folds,
especially at the exposed edges of the panels

Only as much GCL shall be deployed as can be covered at the end of the
working day with soil, a geomembrane, or a temporary waterproof tarpaulin. The
GCL shall not be left uncovered ovemight. If the GCL is hydrated when no
confining stress is present, it may be necessary to remove and replace the
hydrated material. The project engineer, CQA inspector, and GCL supplier
should be contacted for specific guidance if premature hydration occurs.
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ANCHORAGE

If required by the project drawings, one end of the GCL roll should be placed in
an anchor trench at the top of the slope. The front edge of the trench shall be
rounded so as to eliminate any sharp comers that couid cause excessive stress
on the GCL. Loose soil should be removed or compacted into the floor of the
trench.

Sufficient anchorége may altemately be obtained by extending the end of the
GCL rolf back from the crest of the slope. The length of this “runout” anchor is
project-specific,

If a trench is used for anchoring the end of the GCL, soil backfill should be
placed in the trench to provide resistance against pullout. The size and shape of
the trench, as well as the ‘appropriate backfill procedures, should be in
accordance with the project drawings and. specifications. Typical dimensions are
shown in Figure 2.

Compacted Soil Backdill
Rounded Comaer

Betomat

Compacted Subgrads

Figure 2. Typica! anchor trench location and dimensions.

The GCL should be placed in the anchor trench such that it covers the entire
trench floor but does not extend up the rear trench wall.

SEAMING

GCL seams are constructed by overlapping their adjacent edges. Care should
be faken to ensure that the overiap zone is not contaminated with loose soil or
other debris. Supplemental bentonite is required if the GCL has one.or more
non-woven needlepunched geotextiles.

Unless otherwise specified, the minimum dimension of the longitudinal overap
should be 6 inches (150 mm). End-of-roll overlapped seams should be similarly
constructed, but the minimum overiap should measure 24 inches (600 mm).

s—
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Seams at the ends of the panels should be constructed such that they are

shingled in the direction of the grade to prevent the potential for runoff flow to
enter the overap zone. '

Bentonite-enhanced seams are constructed first by overlapping the adjacent
panels as instructed previously, exposing the underlying edge, and then applying
a continuous bead or fillet of granular sodium bentonite (supplied with the GCL)
along a zone defined by the edge of the underlying pane! and the 6-inch (150
mm) line (Figure 3). The minimum application rate at which the bentonite is
applied is one quarter pound per lineal foot (0.4 kg/m).

2 — Granuisfnj
TR Bentonite

Underlying Panel : L Oyedying Panel

Figure 3. Bentonite-enhanced overiapped seam.

SEALING ARQUND PENETRATIONS AND STRUCTURES

Cutting the GCL should be performed using a sharp utility knife. F requent blade
changes are recommended to avoid imregular tearing of the geotextile
“components of the GCL during the cuitting process. - :

The GCL shall be sealed around penetrations and structures embedded in the
subgrade in accordance with Figures 4 through 6. Granular bentonite or
bentonite mastic shall be used liberally (approximately 2 lbs/linear t or 3 kg/m) to
seal the GCL to these structures. - -

Granular

Primary Bentomat Liner
Bentonite ‘

Secondary Bentomat Collar
(1 ft. min. overlap)

‘:\l.\l‘( Fd

Figure 4a. Cross-section of a horizontal pipe penetration.

8.3 When the GCL is placed over an earthen subgrade,‘ a “notch™ should be

excavated into the subgrade around the penetration (Figure 4a). The notch
should then be backfilled with granular bentonite or bentonite mastic.
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_Primary Bentomat
Liner

Secondary
~Bentomat
- ~Collar

ey

Figure 4b. Isometric view af completed horizontal pipe penetration.

8.4 A secondary collar of GCL should be placed around the penetration as shown in
Figure 4b. It is helpful to first trace an outline of the penetration on the GCL and
then to cut a “star” pattern in the collar to enhance the collar's fit around the
penetration. )

/Vertical'Penetration

/

.3' Typical

Subgrade
Figure 5a. Cross-section of a vertical penetration.
8.5  Vertical penetrations are prepared by notching into the subgrade as shown in

Figure 5a. The penetration is completed with two separate pieces of GCL as s
shown in Figure 5b. A secondary collar is optional in this case.
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Penetration

Figﬁre 5b. Isometric view of completed vertical penetration.

86 When the GCL is terminated at a structure or wall that is embedded into the
subgrade, the subgrade shouid be notched as described in Section 8.3 and 8.5.
The notch is filled with dry granular bentonite, and the GCL should be placed
over the notch and up against the structure. The connection to the structure can
be accomplished by placement of soil or stone backfill in this area.

-

Protective Cover

9" min

Wall or .5 S G, ?". 3
. ) it X ‘,‘:J X az 4 }:‘
Foundation g E”E‘:

Bentomat

e
o7,

Figure 6. Cross-section of GCL against an embedded structure or wall.
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DAMAGE REPAIR

8.1 If the GCL is damaged (torn, punctured, perforated, etc.) during installation, it

10

10

10.

may be possible to repair it by placing a patch over the damaged area (Figure 7).

‘ The patch shall be obtained from a new GCL roll and shall be cut to size such
that a minimum overiap of 12 inches (300 mm) is achieved around all parts of the
damaged area. Granular bentonite or bentonite rnastic should be applied around
the damaged area prior to placement of the patch. it may be necessary to use
an adhesive such as wood glue to fix the patch in place so that it is not moved
during cover placement. Smaller patches alsoc may be tucked under the
damaged area to prevent patch movement.

“Granular
Bentonite

Lo gt

Damaged Area

Area Covered
by Patch ™

Rl

Figure 7. Damage repair by patching.

COVER PLACEMENT

3 ¥

14 Cover soils shall be free of angular stones or other foreign matter which could
damage the GCL. Cover soils should be approved by the Engineer with respect
to particie size, uniformity, and chemical compatibility.

2 Recommended cover soils typically have a particle size distrbution ranging
between fines and 1 inch (25 mm). Soils with minimal fines or a high
concentration of aggregate larger than 1 inch may require a field-scale test using
the proposed subgrade surface, cover soil, and placement and compaction
equipment. Following construction of the test pad, the GCL should be exhumed
and inspected for any damage to the synthetic components of the GCE and for
areas of visible bentonite displacement.

10.3 Soil cover shall be placed over the GCL using construction eéuipment that ¢

minimizes stresses on the GCL. A minimum thickness of one foot (300 mm) of
cover should be maintained between the equipment tracksftires and the GCL at
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all times during the covering process. This thickness recommendation does not
apply to frequently trafficked areas or roadways, for which a minimum thickness
of 2 feet (600 mm}) is required.

The final thickness of soil cover on the CETCO GCL varies with the application,
but this cover layer shouid be at least one foot (300 mm) thick to prevent
damage by equipment, erosion, etc.

Soil cover should be placed in a manner that prevents the soil from entering the
GCL overiap zones.

Although direct vehicular contact with the GCL is to be avoided, lightweight, low
ground pressure vehicles (such as 4-wheel! all-terrain vehicles) may be used to
facilitate the installation of geosynthetic products placed over the GCL. Contact
CETCO for more specific recommendations on the appropriate procedures for
this situation. .

When a textured geomembrane is installed over the GCL, a temporary
geosynthetic covering known as a slip sheet or rub sheet should be used to
minimize friction during placement and to allow the textured geomembrane to be
more easily moved into its final position.

HYDRATION

In projects involving the containment of non-agueous liquids (secondary
containment around above-ground storage tanks), the GCL must be hydrated
with ciean water prior to use. The GCL does not function as a barrier until
hydration takes place. Hydration is usually accomplished by natural rainfall if the
GCL is covered by permeable material.

If manual hydration is necessary, water can be introduced by flooding the lined
area or by the use of a sprinkler system Contact CETCO. for specific
procedures in these cases.
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SECTION 1
INTRODUCTION

1.% Definitions

Construction Quality Assurance. For the purposes of this manual, construction quality assurance’
(CQA) ie defined as a planned system of aclivities that provides assurance that mstallation of the
geosynthetic clay liner (GCL) proceeds in accordance wilh the project design drawings and specifications.
in general, these aclivitles include continucus inspection of the installation, testing of maleriale and
procedures, and overall doCumentalion,

Construction Quality Control. Again, for the purposes of this manual, construction quality-control (CQC)
18 defined as a planned system of aclivilies thal provides assurance that the properties of the GCL
materials meet the requirements of the project specifications. These activities primanly include materials
testing and docurmentation.

There is a great deal of overlap in the nalure of CQA and CQC, and from a practical standpoint, CQA and
CQC activites are oflen performad by the sama parly. For this reason, wa will use the term CQA to
dascribe sl of the quality-oriented lasks relating to the GCL and its instailation.

1.2  Scope and Purpose of the CQA Manual

This manuat is written to address third-party CQA activities and is not intended as a guide for GCL
installation. instaliation guidelines are availabie separately from CETCO (ses Technical References TR-
405). This manual is alsa not intended to describe the various manufacturing quality assurance and
quality controi (MQA/MQC) aclivities performed by CETCO at the GCL manufacturing facilities (see
Technical Reference No. TR-409).

The purpese of the CQA Manwal is provide the project CQA personnel with a general format for assuring
that the GCL delivered to the job meals the requirements of the specifications and that this material is’
installed in accordance with the design drawings and specifications. This manual shouid be modified as
necessary by the design or CQA engineer in order fo account for site-specific or project-specific concerns
and conditons. Any such changes, however. should be discussed with CETCO before they are
introduced-into the final version of the project CQA plan.

For the convenience of the CQA personnel, an gverall CQA Checklist is provided in Appendix A, This
checklist or a similar version thereof is designed lo be used on 3 daily basis 1o document that all CQA
activifies are consistently executed throughout the praject. The checklists should be maintained.at the wob
site and should be included chronclogicaily in the final CQA documentation package {Section 7).
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SECTION 2
PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES

itis vital that alt parties involved in the installation of the GCL are in close communication with each other
throughout the project, and that they fully understand the requirements of the project CQA plan. For the
purposes of this manual, the quaifications and responsrbnlmes of the various parties are deiineated as
Toliows: ’

|nsta!llng Contractor. Responsible for installing.the GCL. The tontracior should appoint’ an on-site
Construction Supervisor to coordinate the instaliation effort and to interact with the other parties on the job
site.

ideally, the installing contractor should have prior experience in GCL instaliation and should staff the
proiect with certified technicians. In Novemnber. 1992, the National {nstitute for Certification in Enginsering
Technoiogies (NICET) began a program for the certification of installers of geosynthetic materials,
including GCLs. Certification requires employer recommendations, field expefience, and - successful
completion of written examinztions. A prospactive technician may select from several geosynthetics
subfields and may pursue different levels of cartification. It is encouraged that, at a minimum, the on-site
supervisor be a NICET-certified technician.

On-Sile Engineer. Usually the design engineer or designee, thie person is responsidla for generai
oversight of the instafiation. Provides assurance that construction is performed as designed, although not
farmally responsible for COA. Primary contact when the installing contractor is in need of clarification of
design issues. Primary contact for dispute/problem resoiution. This persen shoukl ba a registered
: professional enginger,

CQA Enginess. Charged with CQA for Bentomat installation as well as for any other liner sy$tem
components. Oversees all CQA inspection, testing, and documentation. Thig person should be a
registered professional engineer or a NICET-certiied geosynthelics installation technician. This person
mus! aiso be independent of the other parties on site.

Manufacturer's Representative. CETCO may provide on-site start-up assistance, especially those in
which the installer has litte or no prior experience or where unusual site conditions exist. The on-site
engineer or installer is responsible for notifying CETCO of the intended installation schedule sueh that
CETCO may provide timely guidance during the critical staft-up process. CETCO's substantial GCL
instaiation axperience may provide valuable insights to the uninttiated engineer and/or instailer.

CETCO aiso acts as the liaison between the manufacturing plant and the instailer and coordinates the
reiease of GCL from the plant in accordance with the installer’s schedule, CETCO's on-sife involvermnant is
typically lessened when il is determined that the installer is sufficiently capable of instaling GCL without
CETCO's continuous assistance. CETCO remalns available throughout the project should questions or
prob!ams anse.

cQa Labomory The GCL conformance tests in this manual are designed o be perfarmed at the job
site- io faciltate real-time response as test resulls are generated In some projects whers additional
testing is required, however, & may be necessary to utilize the services of an off-site iaboratory. The on-
site engineer should verify that the selecled laboratery has ample experience in the testing of GCLs and is
aware of the general content of the project CQOA plan as well as its specific testing requirements. The
CQA enginesr shoult estabiish a key contact &t the laboratory to coordinate sample delivery procedures,
confirm testing parameters and methods, and arrange the timely reporting of test results.
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itis recommended that a preconstruction meeling be held between the above parties in order to establish
working celationships with one another and to review the design drawings and specifications prior to
deployrment of the GCL. Thereafter, reguiar meetings on a daily or weekly basis are recommanded as the
project continues. )
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SECTION 3
ON-SITE HANDLING

Thid section dascrbes the procadures and equipment to be used in handling the GCL when # arrives at
the job site. Proper exscution of these protedures will ensure that the GCL is not damaged prior fo
| installation. !t should be noted that ASTM D 58B8 also provides guidelines for GCL handling. The
| recommendations included herein are consistent with all ASTM guidelines.

CETCO's GCLs are produced in shghtly differant sizes depending upon the product selected. Weights
and dimensions of these products and their corresponding core pipe sizes required for sale handiing are
provided in Table 1 below.

P.gse3.. '

Curﬂr Cote Pipe | Core Pipe | Minimum
Product | Panet Size | Roll Diam, | Roll Weight | Dlam. | Diameter | Length |Core Plpa
{m) (i} {kg) {mm) {mm) {m} Strangth
Beroral |457 %457 | 610 1235 ] 900 | 7590 55 %
Claymax |4.21xd57 510 1,130 100 75-80 5.0 XXH’

Table 1. GCL panel sizes and correspanding core pipe raquirements,

It should be recognized that the weight of tha GCL rolfls will dictate what type of core pipe will be
sufficiently strong for unloading and handiing activities. Experience has shown that the type of steei from
‘ which the pipe was produced will influence its ability to sustain the weight of the roli. The strongest steel
i available should be used lo prevent pibe bending. A core pipe that deflacts more than 75 mm as
measured from end to midpoint when the roll is lifted ¢an cause demage to the GCL and is not acceptable.
‘The pipes used to unload or deploy tha GCL must not bend at any time,

3.1 Unicading Procedures

The GCL may be delivered to the job site in one of two ways: by flatbed truck or by dlosed
treiter/container, Regardiess of the delivery method, aff unioading activities should take piace away from
main roadways and high-traffic areas at the site. The designated unloading area should be fiat, dry, and
g stabie, and should provide adequate peripheral access for the unlaading equipment  Different techniques
| for unloading the GCL are used accordingly. Using the procedures and equipment described below will
minimize unioading time.

3.1.1 Flatbed Truck Delivery

A front-end loader or backhoe is typically used to remove the rolls from the flatbed truck  Starting from the
top rofls on the truck, the core pipe is inserted through the roll core. The core has an inside diametér of
100 mm but may be shkghlly bowed upon arrival to the job site. In this case, it may be necessary to assist
| the core pipe insertion process by using the back of the loader bucket to carefully push the pipe through
g the core.

After the core pipe has been inserted, straps or chains are looped around each end of the pipe protruding
from the roll. The other ends of the ¢hains shouid be connected to a spreader bar (typically an 1-beam) of
equal length to the core pipe, The spreader bar i{seif is suspended from the loader bucket. The purpose
of the spreader bar is to prevent the chains from chafing the ends of the roll as it is lited. It is
recommended that the chains or siraps be secured by the ptaging a pin through each end of the pipe. The
GCL roll should then be lifted and slowly carried from the flatbed ta the temporary slorage area.




OCT 1S '98 B2:27PM I 5 G

Colloid Enviropmantal Tettmologies Co.
CETCO GCL CQA Manusi, Vergion 20
Pege 50f 16

3.1.2 Trailer or Container Delivery

The GCL may also be delivered in closed trailers or shipping containers. In these cases. different
unioading equipment and techniques must be employed. Bacause of limited access to the GCL rolls, it is'
usually nacessary to utiize an extendable-boom forklift with a “stinger™ attachmant. The forklift desler or
manufacturer can provide details on selecting the proper stinger for the type of forklift used at the job site.

Tne rolls are placed inside the 'railer or cantainer in the same way thal they are positioned on a flalbed
truck. The rolls are removed by inserting the stinger through the rell cores and lifling/pulling tha rolls from
the tradar/container,

3.2 Materials Handling

The equipment used to unioad the GCL from the delivery vehicie may aiso be used to handle the material’
on'site’and to convey it to work areas. All unioading and handling activities must be undertaken with great
care o avoid damage lo the GCL. The GCL should never be handled in ways that could affect its’
performance. Some activities to avoid: ‘

n

*  Drapping the rofis from the edge of the delivery truck or container, "

»  Pushing or pulling the rolls ¢n the ground surface.

s Lifling the roll without a core pipe.
»  Bending the rolls by using a cora pipe that cannot bear the weight of the roil.
*  Forcing a bent core pipe through the core,

o Carrying the GCL over excessively rutted, bumpy !erréin. causing the roll to bend and bounce in
transit. ' :

Adherence o these common-sense precautions wilt prevent handling-related damags to the Bentomat,

The CQA engineer or designee should supervige the unleading and storage operations. It Is the duty of
the CQA engineer to maintain records of the shipments and o verify that the roll numbers on the labels
match tha roll numbars on the tills of lading. Any apparent discrepancies should be noted and reporied to
CETCO.

Al this lime, alt of the rolls should alse be visually inspected for dgamage. Damaged rolls should be clearly
marked and set aside where they will not be immediately used. Major damage suspected to have
occurred during shipment should immediately be reported to the carner and 'o CETCO {see Section
4.8.1).

3.3° On-Site Storage

The GCL may be stored at 3 project site indefinitely, provideci that proper slorage procedures are
followed. First. a dedicaled storage area shouid be identified. This area should be level, gry, well-drained,
and located away from high-traffic areas of the job site.

For reasons of safely and material integrity, GCL ralls must never be sfored on end. Rolls should be
storedt horizonlally, in small stacks not to exceed four fo five solls in hegght. It is preferred that the bottom
rolis-be placed on plywood, on an arrangement of pallets, ar on some other man-made syrface; to
promote drainege and to prevent damage by contact with the ground surface. 1 the rolls are 1o be placed

Cp9s23 oL
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directly on the ground, the local ground surface should be carefully prepared and proof-rofled to minimize
the gotential for damage. It is good practice to cover the slored rolis with a tarpaulin or plastic sheetmg for
supplemental protection from the elaments.

The polyethylene sieeves of the GCL rolls should be examined for any obvious rips or lears. Sleeve
damage should be repaired immaediately with adhesive taps or additional plastic sheeting, At this time-it is
also recommended that the fabels be examined and taped to the roll if they wers displaced in transit.



OCT 1S ‘98 @2:28PM 1§ 6 o P

Colod Envirenmental Technoluglas Co.
CETCO GCL COA Manur), Varsion 2.0
Paga 7 of 18

SECTION 4
INSTALLATION

This' section of the CETCO GCL CQA Manual covers the techniques and procedures to be used for
ensunng the qualty of a GCL installation. Although some installation techniques are described. this
section i3 not an installation guide. Refer ingtead to CETCO GCL Technical Referance TR-405 for
specific GCL instaliation guidelines. ASTM D 8102 also contains sound GCL instaliation guidelinas.

4.1  Start-Up Assistance

CETCO or its reprasentalives can provide on-site start-up assistance, especially where the installer has
liie or ne prior GCL installation experience or in which the application is relatively unique, CETCO will
work with the on-sita engineer and CQA engineer in order ta verify that the proper unloading, installation,
and conformance testing procadures are ulilized. CETCO's input is based on extensive experience with
GCL ingtallation and on intimate knowledge of the physical charactenstics of GCLs. It should be
recognized, however, that itis the site engineer's respansibility to implsment CETCO'ls recommendations.

4.2  Equipment

in rmany projects. the squipment used for unloading the GCL can also be used to install it. Most
applications require a vehicle to iift and suapend the roll as it is depioyed. Front-end loaders, bulidozers,
boom cranes, forklifts, and tracked excavators all have been successfully used for this task. Other, more
specialized equipment gxists for these operations and may also be used. The equipment for.unrolling the
GCL shouid be able to lift the roil and suspend it freely such that it does not chafe against the vehiele of
the ground. The vehicle must also have the ability to accommodate a spreader bar above the rolt of GCL

The spreader bar should be sufficiently strong to bear the full weight of the GCL roll without bending.
Readily available |-beams or T-beams made of structural sleel are typically used for this purpose,
although steel pipes have also been successhully used. The chains or straps should ‘be checked for their
strength before the installation is begun and should continually be inspected for wear as the-installation
continues.

The core pipe should be of the dimensions and strength indicated in Table 1. M has been CETCO'S
experiencs that the schedule of the core pipe is not always an accurate indicator of its strength, The type:
of stael from which the pipe is made, the presence of a longitudinal weld, and the overail length of the pipe
all frave an influence on its ability lo sustain the weight of the GCL. It is assential that the core pipe doas
nof bena when the fult roll of GCL is suspended from it. Lastly, # is recommended that the core pipe have
a means to prevent the chains or straps from siipping off the ends of the pipe. This can be accomplished
by using pins or clamps.

it will often be necessary to cut the GCL betore the end of the roll or fo cut it 10 fit in certain confined’
araas. Cutting the GCL requires a sharp ulility knife. 1t is very important to maintait the sharpness of the

knife blades used for culting the GCL, i crder 1o pravem tearing its geosynthetic components and -
damaging the GCL where the cut is made. Frequent biade changes for the utility knife are strongly

recommended,

For construction of the bentonite enhanced overiapped seams of the Bentomat products, an acceptable
fillet 'of bantonile can be poured directly from the bags of granutar benipnite supphied with each roll of
Bentomat, but a walering can (without a sprinkler head) is easier 1o use and produces a more controlied
seam enhancement. A line chalker, such as those used for marking athletic fields, may also be used.
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14.3 Field Conditions

At the beginning of each working day, the CQA engineer should confirm thal there ate no ambient site
conditions which could affect the quality of the installation. Specifically, the presence at the job site of
excessively high winds, rain, standing water, or snow may be construed as unsuiable weather for GCL
instaflation. There are no temperature restrictions for installing the GCL, howevar,

Bentomat is not as susceptible as Claymax to damage due lo "premature hydration® (i.e., hydration before
a confining stress is applied). Afthough Bentomat will not delaminate when wetted, CETCO nevertheless
recommends that it be instalied in dry weather as with Claymax. This iessens the potential.for damage.to
the material and ensures that ila inlegrity i$ not compromised by the swelling of the bentonite. Should the
GCL bscome prematurely hydrated. it urged that CETCO be contacted in order to recommend 3 project-
specific and product-gpecific recommeandation as to whether the GCL must be removed and repiaced.

4.4  Site Inspection

Prior to each day's installation activities, the site engineer and/or CQA engineer should inspect the work
area to ensure that it has heen prepared in accordance with the specification and design drawings.
Specifically, the design grades shouldrbe verified, the siope length and steepness should ba checked, the
anchor trench dimensions should be measured, and the subgrada should be inspected and approved.
Any deviations from the specifications or design drawings shouid be noted and rectified before the GCL is
installed. '

The anchor trench is especially important in applications where slopes are present. The anchor trench
mus! meet or excead the design dimensions but must also be froe of any sham corners or protrusions

" which could put excessive stress on the GCL. The CCA enginear must ensure that the anchor trench is
as carefully prepared as the restof the subgrade.

4.5 Panel Placement

The unrolling and placement of the GCL should be performed in such a way that the GCL is not damaged
or unduly streiched, folded, or creased. The GCL rolls are typically suspended from the fromt of the -
vehicle  while #t lravels backwards aleng the intended path of placement. During this activity, the rolt
should be abie to rotate freely around the core pipe. Excessive friction dus to a bent or large-diameter
core pipe, or due lo contact between the roll and the deployment equipment, may cause undesirable
fevels of tension to develop. It & necessary that the GCL be deployed in a fully reiaxed (but not wrinkled)

state. '

A common depioyment technique when the GCL is placed on slopes is to suspand the roll at the top of the
slope while severat laborers unroll it as they walk downslope. . This is an acceplable technique, but the
CQA enginesr shouid verify that excessive tension does nol develop on the material and that the
underside of the panet is not damaged by friction with the subgrade. Unless the subgrade is acceplably
smooth, the GCL shauld be unrolled over an already-placed panel and then moved lateraily intg its comect
posiion. Flat-bladed vise grips are very useful for handling and moving unrolled panels,

It is important to ensure that, at the top of a slope, the GCL is properly placed in the anchor french. After
canfirming thal the trench has been constructed according lo the specifications, the GCL should be placed
in"the tranch such that it extends across the trench foor but not up the rear wall of the trench, Excess

. materiai f any, should be cut off, not folded over on top of the existing material. Proper anchorage will be
‘achieved if and only if the GCL is placed within the trench in this manner.

The orientation of the GCL panels is imporlant. When working in sloping areas, the panels should be
positioned such that therr long dimension is paraliel fo the direction of the siopa. Panels may only be
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piaced across the slape when the slope is less steep than 4H:1V or when the slope length is very shornt
{lass than of aquat to 3 m), ‘

468 Seaming

‘[ Proper field seaming is vital for the liner fo function to its niz;ximum abilities. There are three elements of
CQA for this impartant task:

*  Verification of the-minimum acceptable overiap.
*  Venfication ot the continuity of the accessory bentonite (Bantomat only).

¢ Venfication that there is no dirt in the averlap zone or on the botlom geotextile of the overlying GCL
parel, ' :

These elernents for field seam CQA are straightforward and require only visual inspection by the CQA
engineer. The upper surface of the GCL has two heavy dashed lines on both sides of the panal. The lap
lines are 150 mm from the edges of the panel, and the malch lines are 250 mm from the edges of the
panel, The minimum acceptable overlap is 150 mm, Thus, the instaliers objective is to place the
overlying panel befween the two fines of the underlying panel. The CQA engineer needs only 1o visually
verify that the 150 mm lap line of the underlying panel is not visible. A properly executed seam, therefore,
is verified when three dashed lines (not four} are visible at the overiap, a5 shown in Figure 1.
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Figure 1. Schematic representation of a properly axecuted Bentomat field seam.

The hydraulic performance of Bentomat 8 maximized when the accessory benlonite is placed
continuously within the overlap zone. Continuity is best achieved when a watering can or other similar
device is used. Pouring the bentonite directly from the bag is less effective in this regard. Verification of
confinuity should be performed visually by the CQA engineer. The CQA engineer should observe the
accessory bentonite as it is being placed within the overiap zone and should give verbal approval of the
seam before the overlap is flipped back into place,

Verfication of the cleanliness of the overlap is also required, because dir can ener the overiap and create
a copduit for excessive lateral leakage. This is one reason CETCO recommends that the overiying panel
be placed and then its edge flipped back to reveal the ovenap zone. Exposing the overiap in this manner
forces extra aftention on the seam and reveals the presence of loose dirt thal may have inadverenty
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entered the overiap zone or Mmay have become adhered to the bottorn gactaxlile of the overlying panel.
The CQA engineer should either verify thal no dirt is present ar ensure that the dirt is swept out of the
overiap,

Verificalion of the amount of bentonite placed at the seam may be achieved by ensuring that one full 22.5
kg bag of granular benionile is used for the lateral and longitudinat searing of sach roll of GCL. CETCO
recommends that a2 minimum of 375.grams of granular bentonite be applied per lineai meter of seam. If
the installer places benlonile at the rate of one bag per roll, this target application rate will be achieved.

As stated abovs, the longitudina) overiap for the GCL should be at least 150 mm. Overlaps at the ands of
the rofls. however, {“transverse” overiaps) should be at least 0.5 m to account for any incidental loes of
bantonite that could occur due to excessive handling of this portion of the roll of to stress relaxation-after
placement. Overlap distances can always be increased if unusyal site conditions such as a soft subgrade
exist. o )

47  Detail Work

The term "detail work” rafers 1o the placement of GCL around structures such as vertical walls, gas vents,
drainage basins, and pipe penelrations. In all of these cases. it is necassary 1o utilize granular bentonite
or a'bentonite mastic to create a seal betwaen the GCL and the structure. CQA of these areas involves a
visual inspection of the methods used to make the seal. Specific items requiring inspection include:

* Dimensions of the "notch" excavated around the structure.

+  Amount of bentonite applied to the detait

Condition of the GCL at its cut edge (the cut should be clgan, not frayed, with itle or no bentonite
edge loss from the GCL) )

* Integrity of the detaii as cover matenial 15 placed over and around it,

3 When cutting the GCL, it is Important to ensure that the cut is made where the GCL hangs from the roll or
‘| where'it rests on the subgrade . The GCL cut should never be made on the roll fiseff or whan it rests on
d : any other liner system component.

4.8 Damage and Damage Repair

Even when all reasonable protective measures are taken, the GCL may stil become damaged dunng -

shipping and handfing or during installation. This section prowides instructions on assessing and
managing the damaged materials. :

4.8.1 Damage From Shipping and Handling

Occasionally, 3 GCL roff will arrive at @ job site with ils protective plastic sieeve torn due 1o movement
during transit. This roll should be inspected for damage in the area where the sleeve was tomn, if the
geolextile under the torn sleeve is also torn, The outermost wrap of GCL on tha roll should be unwound
and discarded when the rolt is instalied. It is not necessary to consider the entice roll unusable. It is
important. however, to mark the roll in order to alert the installer that the initial wrap should be cut away
and discarded, because the damaged geotextile may be hidden trom view when the GCL is unrolled, Itis
remotely possible that further layers of GCL on the roll could be similarly damaged. I this happens,
additional wraps may be unrolted and discarded prior to placement.
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Darmage due to poor handiing may occur as a result of accidentally dropping a suspended roll onto the
ground or using weak core pipes that band when the GCL is lifted. These activities can cause damage
not just 1o the outer wrap of GCL but to the enfire roll. If such damage otcurs, the rofls shouid be clearly
marked and moved away from the storage area. The CQA engineer should ensure that procedures are

immediataly implemented in order fo prevent the recurrence of this problem. The CQA engineer should -

alsq contact CETCO to help make 2 detarmination as to whether the mis-handled GCL is acceptable for
use on the project.

4.8.2 Damage From Installation Activities

The more commonly abserved incidents of damage occur during installation, as a result of inadvertent
contact by heavy equipment. Because this type of damage will potentially have the Targest overall effect
an the integrity of the iner gystem, CETCO strongly recommends that equipment operating of or near the
GCL be monifored continuotsly. :

Equipment operators shouid be made fully aware of the importance of their actions and should be
encouraged lo notify the CQA engineer directly if they suspect at any time that the liner may have become

damaged by their equipment. Close communication among everyone involved in the installation will halp -

to ensure that'this type of damage is reported and repaired,

Repealed passes by ioaded dump trucks over GCL which has minimal cover can cause damage. It'is
therefore preferred to prevent polential for such damage by placing the GCL over these high-traffic armas
after cover material delivery is largely completed. 1t this is not possible, then extra cover should be placed
aver high-traffic areas. At least 600-900 rmm of sereened, cobesive soil is recommended.

Shoutd damage occur to the already-instalied GCL, the following procedures should be follawed:

1. Remove equipment from the damaged area and notify the CQA sngineer,

2. Manuafty ciean away all cover material within a 600 mm radius of the damaged area. Use a
broom 1o sweep away the remaining dirt in order to make tha area as clean as possible.

3 If necessary, repair the subgrade to ils original conditions. Replace the torvdamaged GCL as
closely as possible to its original position.

4. Place a bead of granular bentonite or bentonte paste at the minimum rate of 500 g per lineal
meter around the damaged area,

5. . Cutapatch of new GCL to fit over the damaged area and extending 600 mm beyond it.

6. Place the patch over the damaged area, and carefully backfil over the patch.

Note hat 1t i necessary ohly 10 repair the demaged portion of the GCL. It is usually nol necessary lo
femove and replace the entire panel, unless the damage has occurred on a stope. In this casa, slope
stability may be comprormised and the aite engineer should be contacted to help determine whether a
repair is acceptable.

R It ]
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SECTION 5
PLACEMENT OF COVER MATERIALS

As rhentioned praviously, the proper placement of cover on tha GGL s crucial to the overall succass of the
installation. This section of the Bantomat CQA manual inchides recommended materials and procedures
which will help to ensure that the Integrity of the GCL is not compromised whern it is coverad.

Regardless of the nature of the cover material used, it should be pisced as soon as possible after the GCL

" has been deployed. The efforts of placing the GCL and piacing the final cover should be coordinated o
the extent that ohly as much GCL as can be covered should be deployed in one working day. - This wili
prevent premature hydration and will greatly reduce the chances for incidental damage 1o the GCL duting
other activities

51 Scil/lStone Cover

When a GCL is the sole liner system component, soil or stone cover must be placed over.it to provide
protection from physical damage, erosional forces, and degradation by UV fight. The prosence of cover
atso provides a confining stress which allows the overlapped seam to perform properly and enhanges the
long-term physical integrity of the materal, Lastly, the cover may provide a base for vehicular traffie.
Because il serves $o many functions, proper placement and CQIA of the soilfstone cover is essanial,

Frequantly used covar materials include sand, gravel, crushed stone, and common earth fill. Regardiess
of the' type of malerial selected for the cover, #t should be free of large stones (greater than 50 mm in
diameter), sticks, and any other materials which could cause puncture or taanng. The source of ali cover
miaterial should be identified in order to ascerian its suitability well in advance of the installation,

In addition lo particle size, the angulanty of a crushed stone or gravel will impact the construction
survivability of the GCL. [t is preferred that relatively rounded materials be ytilized. |f these materials are
not available, then extra caution must be taken during cover placement. Dumping the cover from 3 loader
bucket positioned high above the GCL is unacceptable. The cover should be gently placed from as low a
height as possible. Vehicular traffic should also be restricted if particulary angular or abrasive matenal is
used. - i there I8 some doubt as 1o the suitabllity of a potential cover matarial, a representative sample
‘should be submitted to CETCO for analysis,

With respect to the equipment used to place the protective cover, it is strongly recommended that no
‘heavy equipment come -in direct conlact with the GCL.  Obviously, tracked equipment will damage the
finer. in some cases, however it 1s necessaty 1o drive equipment direclly on the GCL.° This can be

. accomplished with low-pressure, rubber-tired equipment. Permission to do so will be granted by CETCO
through the CQA engineer on a case-by-Case basis only and will include restrictions on the equipment
itself and on the type of movements the vehicie may make on the GCL.

The chemmcal nature of the cover soil must also be considered. The use of fina-grained, calcareous soil of
stone is strongly discouraged due to the potential for an adverse reaction with the sodium bentonite
contained in the GCL.,

The cover malenal placed as backfill in the anchor trench should be of the same quality as the rast of the
backfill. Itis sspecially important that the ancher trench backfilt be compacted either by hand tamping ar
by the use of 2 small walk-behind compactor. Compaction should be performed over each 150 mm ift of
backfill placed in the anchor trench.
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52 Geosynthetic Cover

A gaomembrane or other geosynthelic liner system component is ofien placed over the GCL. Caution
must ba used during this activity o prevent GCL damage. Again, it is strongly racommended that no
heavy equipment directly contact the GCL, but exceptions can be made on a project-specific basis.

A special precaution should be taken when textured geomembrane is instalied diractly over the GCLin 3
composite finer system, Because considerable friction may develop between the gesomembrane and the
GCL, it is difficult o pult the geomambrane into position for welding o adiacent sheets. A smooth “sip
sheet” should be used to provida a Jow-friction stiding surface for the geomembrane until it is 1 position for
welding.

|
|
!
|
s
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SECTION 6
CONFORMANCE TESTING

] Conformance lesting is necessary in order o verily that the materials installed meet the requirements set
| forth’ in the cpecificalion. Although CETCO performs regular testing on s GCls as part of s
‘ ' manufacturing QA/QC program, the enginaer may require additional testing at tha job site. This seclion

iists several tests which may be utilized ta verify the quality of the detivered materials and the quality of the.
instaliation of those malerials. :

8.1 .Bentonite Mass Per Unit Area

A relatively simple test to verify that the specified amount of bentonite has baen sncapsulated in the GCL
is to measure the bentonite mass per unit area of representative samples cut from daelivered rolls, The
results of this test may be used in conjuncion with the rasults of the bantanite swell test described in
Section 6.2 (o arrive at an indiract verification of tha hydrauiic performance of the GCL

ASTM D 5993 provides protedures for performing the mass per unil area test  Affer tha correction for
geotextiie mass is made, there should be at least 3,800 g of bentonile contained within the GCL par
square meter. This is CETCO's minimum average roll value {(MARV) for bentonite content of all of ils
GCLs. These values are always subject to change, so please refer to GCL Technical Reference No. TR-
404 for the most recent list of cerdified physical GCL proparties.

If for any reason the resuiing mass per unit area values do nol meet the required MARVSE, the
corresponding rolis should be set aside for additional inspection and testing. CETCO should be natified to
assistin resolving the problem if it persists, _

6.2 Bentonite Swell

The swell capacity of the bentonita is one of the most imporlant indicafers of its ability to function a5 a
barrier rmaterial. ASTM D 5880 provides a detsiled free swell testing procsdure used by CETCO. .
CETCO's MARV requirement for the bentonite is 24 mis2g. As with the mass per unit area test described
in Settion 6.1, if this value 1s not echieved in conformance testing, the corresponding rolls should be set
aside for agditional inspection and testing. CETCO should be notified to assist in regolving the problem if
it persists,

8.3 Other Conformance Tests

Other conformance tasts may be conducted at the request of the on-site engineer or the CQA angineer, A
commonly specified test is parmeability (as per ASTM D 5084), athough It should be cautioned that rapid
“real-time” resuits are not possible due to the time required to achieve steady-state permeabilily values.
Thus. it is difficult to use permeability testing as a pass/fail criterion for GCL acceplance at the job site,

Other iests ¢an be used 1o evaluate the conformance of the bentonite component of the GCL. Although
swell is an important indicator, the engineer may opt to pedorm further bentonte testing lor such
properties as fluid iocss as per ASTM [ 5891,

Lastly, it should be recognized that field-scale test pads and infillrometer tests are lypically not performed
in GCL projects. This contrasts with compacted clay liner (CCL) projects, in which, for two reasons, fiald-
scale data is almost always required. First, field data for CCL projects is necessary bacause there are
many variables involved in their construction [compactor weigit, speed, number of passes; soil type,
moisture content; lift thickness; etc.). It is therefore necessary to build 3 test pad to ensure that the
construction materials and methods intended for the project will provide the required level of performanca.
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Second, laboratory test results and field fest results may vary significantlty with CCLs due to the difficulties
in retrieving representative, undisturbed samples, This factor also warrants ;hat field data be obtained for
CCL projects. ’

With GCL instaliations, however, there are very few construction-refated variables. Additionally, the GCL
that 78 tested for permeability in the laboratory 1s the sama material deployed in the field. For this reason,
a GCl. such as Bentomat or Claymax does not require a field permeability test for every proisct,
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SECTION 7
DOCUMENTATION
Thorough documentation of alf CQA activities and lests is necessary in order to provide a written record

i - thatthe GCL has been properly installed. The CQA documentation package for 3 GCL instafiation shouid
| include the following items:

i *  Bills of lading and corresponding packing list confirming receipt of all GCL installed at the site.

‘5| * A pane! layout drawing in which the GCL rofl numbers are Xeyed to their location in the field.
1 Locationg where damagea was encountered and rapaired should also be marked.

= The roll numbers from which sampies were taken for conformance tests, along with the resulls of
those tests, ‘

* A daily report or diary of the activities undertaken at the site during construction.

M
+ Certificalion that the requirements for the subgrade and for the cover material were achieved,

* A compilation of alf CQA checkiists completed during the instafiation.

*  The manufachiring quaiity control {(MQC) certification and accompanying test data,

= Adescription of deviations, if any, made to the original CQA plan during the instaliation,
. Photograqhs of the GCL during installation.

CETCO provides the MQC certification. Al ather items on the above fist are the responsibility of the CQA
engineer. .
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APPENDIX A

List of Applicable ASTM Standards

ASTM D 5887, "Standard Test Method for Measurament of the Index Flux Through Saturated
Geosynthatlc Clay Liner Specimens Using a Fleuible Wall Permeameter,” Annual Book of
ASTM Standards, Vol, 4.09, American Soclety for Testing and Materlats, Philadetphia, PA,

This method describes the specimen preparation, siress and gradient conditions, and testing
procedures to be used for determining the flux (flow per unit area) through GCLs. Adherence lo the
specimen preparation procedures presented will help lo minimize sidewall leakage, a common
problem when testing thin barriera. This is an index les! designed i determine product acceptabillly
and uses a maximum confining stress of 35 kPa (5 psi) and a hydraulic gracent of 14 kPa (2 psi).

ASTM D 5888, “Standard Gulde for Storage and Handling of Geosynthatic Clay Liners,” Annual
" Book of ASTM Standards, Vol. 4.09, American Society for Testing and Materials, Philadelghia,  °
PA.

This is a guide for the safe handling of GCL rolis 2 a job sita, idenifying the equipmant and
techniques typically employed to unload the matersal from delivery trucks and to place it in a dedicated
storage area. Procedures are also presented for proper storage of the GCL in order to minimize the
potential for product damage while in storage,

Asﬂa D 5882, “Standard Practico for Quality Control of Geesynthetle Clay Liners,” Annus! Book
of ASTM Standards, Vol. 4.09, American Socisty for Testing and Materials, Philadelphia, PA.

Test methods and testing frequencies are presented for manufacturing quality control (MQC) of GCLs.
This’ standard practice includes conformance lests o be performed on the GCL components
(bentonite and geotextiles and/or geomembranes) as well as tests to be performed on the finished
GCL product. Special procedures for GCL permeability/flux testing require tha manufacturer to
provide an historical database lo demonstrate the consistency of the hydraulic performance of the
finished product and to justify the reduced need for frequent MQA permeability testing.

. ASTM D 5840, "Standard Test Method for Swell Index Measurement of Clay Minaral Component of
o Geosynthetic Clay Liners,” Annual Book of ASTM Standards, Vol, 4.09, Amaerican Society for
Testing and Materials, Phliadelphia, PA.

This test method was adapted {rom the basic elements of a swell lest presented in the USPINF
{United States Pharmacopeia/National Formulery). Two grams of dried and powdered benlonite are
siowly droppsd into a graduale cylinder containing 100 mi of distiled water. The swell value in mlL is
recarded after 24 hours, by reading the value on the graduate cylinder at the day/water interface. -

ASTM D 5891, “Standard Test Method for Measurement of Fluid Loss of Clay Mineral Component
af Geoaynthetic Clay Liners,” Annual Book of ASTM Standards, Vof. 4.09, American Society for
Tosting and Materials, Philadeiphla, PA.

This test method was adapled from the API (American Petroteurn Institute) Procedure 13A7138 for
benionite. A bentonite slurry is created, aged, and then filtered in 3 pressurzed cell. The amount of
waler passing through the filter cake in a specified time interval is recordad as the fillrate loss or fluid
loss. The lest indicates the clay's general ability to function as a barrier to liquids. :

C - - P.21s23 -
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APPENDIX_A (continued)

. List of Applicable ASTM Standards

ABTM O 5893, “Standard Test Method for Measuring the Mass par Unit Area of Geosynthetic Clay

‘Liners," Anpusl Book of ASTHM Standards, Vol 4.08, American Soclety for Testing and’
Matsriaig, Philadeiphia, PA.

This test method describes how to measure the bentonite mass per unit area of a GCL sample. A
GCL specimen of a certain minimum area is weighed, oven-dried, and weighed again. The dry weight
of the specimen, minus the nominal weight of the geosynthetic component(s), is then divided by the
area of the specimen. Tha moisture content of the specimen is determined by subtracting the dry
‘weight from the wet waight,

ASTM D 6072, "Standard Guide for Obtaining Samples of Geosynthetic Clay Liners,” Annual Book

"of ASTM Standards, Vol. 4.09, American Society for Testing and Materials, Rhiladelphia, PA.

Presents procedures for oblaining representative samples of GCL material for |aboratory testing
purposes. These sample may be obtained sither at the factory or in the field. Procedures for
packaging and protecting the sample are aiso Includad to prevent the possibility of damage in transit
fo-the laboratory. '

ASTM D 8102, "Standard Guide for Inotallation of Geozynthetlc Clay Linsrs,” Alnnusl Book of

‘ASTHM Standards, Yol. 4.09, American Sociaty for Testing and Materials, Philadelphla, PA.

Provides detellad recommendations for the proper installation of GCLs. Discusses the nacessary site
conditions, equipment, and techniques. for instaling GCLs without damaging them. Includes
recommendalions an panel! placement, overlaps, speclal considarations for siopes. Alsc discusses
the pretetred types of soil cover and equipment usad to apply this Cover,

P.22-23
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Praject Name/Number:

CQA Inspector

Date:

APPENDIX B

CETCO GCL Construction Quality Assurance Checklist

p.23-23

Weather:

STORAGE AREA

Rolls covered/tarped

Rollg labeled

No standing water present
Packaging intact/repaired
Accessory bantonite protected

INSTALLATION BQUIPMENT

Care pipe straight
Spraadar bar straight
Chaine/Straps inspecled
Knife blades repiaced
Seaming clay supply avaitable

MATERIALS RECEIVED TODAY

]

Packaging intact

Rolls inspected for damage--
none found

Damage suspecled (indicate
roil numbers and nature of
damage

I

1]

SITE INSPECTION

Subgrade surface acceptable
tnstailation area dry

Anchor frenches acceptable

Design grades achieved

Covet soil acceptable (as applicabla)

I

INSTALLATION

Number of rolls deployed today
{attach fist of roll numbers)

Anchor trench fill compacted

Min. searn ovariap achieved

All seams visually inspected

Seam bentonite added (as applicable)
All detait work inspacted

Dewnslope panal orientation

All mat covered at end of day

CONFORMANCE TESTING
Beantonite Mass/Area;

Bentomat Bentonite
Roll No. {g/sm)

Bantanite Sweli:

Final Swall
Value (m{f2q)

Bentomat
Roli No.

—
B ——

——

1111

NOTES/OBSERVATIONS

Storage area maintained

NOTE: Tiis chacklisl is intended to serve as a guideling for the CQA engiraar 1o yse in the develgpmant of A projact-spesific or
company-speciic CQA plan. The checktiai is not albinclusive. Tha ltama presented in thia list are thase that CETCO teals arg the
most impartant lor the proper instailation of Beatornat.
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SECTION 4

FIELD CONSTRUCTION QUALITY CONTROL ACTIVITIES

WESTON developed a construction quality control plan (QCP) shown on the Closure/Post
Closure Care Plan (C/PC plan) dated October 1995. Both the QCP and the C/PC plans are based
on meeting the requirements of Chapter 391-3-4-.11, Closure Criteria, Georgia Department of
Natural Resources for Solid Waste Management Rules. WESTON employed the manufactures
Installation Guidelines and the Construction Quality Assurance document for the Geosynthetic
Clay Liner (GCL) cap. These publications are presented in Appendix G. WESTON performed
continuous oversight of all field activities to confirm that the closure construction activities were

executed in general conformance with the QCP. The following specific items were performed to

document the closure construction.

The final cover system for the landfill cap consists of a compacted clay soil cap (CCS) and a
Geosynthetic clay liner (GCL). The CCS cap consists of a 12 inch compacted bridging layer, an
18-inch thick compacted clay layer and 6 inches of vegetated topsoil. The GCL cap consists of a
9-inch thick bridging layer, the GCL and 14 inches of a vegetated cover, All geotechnical testing
services required for the placement of the final cover system were performed by Willmer
Engineering, Inc., Norcross, Georgia (Willmer). Willmer performed conformance testing for the
bridging layer and the infiltration layer materials prior to and during their use in the construction
of the soil cap. The results of this testing show that the materials used meet the intended function
of the cap. These test results are available in Appendix C. Willmer also performed all in-place
geotechnical testing to confirm the proper installation of the soil cap. The frequency and method
of the conformance testing and the in-place testing are in accordance with Table 1 from the
Guidance Document for Unlined Landfill Closure Criteria. All soil test locations can be

referenced by the Geotechnical Soil Test Location Map shown in the beginning of Appendix D.

NORKANETUTILS\WPROJEC VO 167 SW0NC QAREPORT.OOC 3 - l 399



This map was developed by dividing the CCS cap area into 40,000 SF areas. These areas were

subdivided into 10,000 SF areas which are identified with a sample identification on the Map.

The CCS 1s compnised of a 12-inch bridging layer, an 18-inch thick infiltration layer and a 6
inch thick vegetated cover. Willmer performed in-place moisture—dehsity testing and in-place
permeability testing to document the proper installation of the bridging layer and the infiltration
layer. The bridging layer was installed in one 12-inch thick lift over the top of the compacted
waste. The purpose of the bridging layer was to provide a stable base for the final cover system.
In-place moisture-density testing (compaction) was tested at a frequency of one test per 10,000
SF using the drive ring method (ASTM D2937). The results of the bridging layer compaction
testing show that in general this layer was compacted to greater than 92% of the maximum dry
density as determined by a standard Proctor. Bridging layer compaction data for areas B-7, B-11
and some of C-1] is not found in the raw data. However, compaction and permeability data for
the infiltration layer in these two areas supported by the Bn'dging Layer demonstrates that the
maximum allowable permeability of 1.0E(-5) cm/sec has been met. In addition the total number
of bridging layer tests is in excess of the total number required. The in-place moisture-density
test results for the bridging layer are summarized in tabular form followed by the raw data from

Willmer’s daily reports in Appendix D.

The infiltration layer was installed in three 6-inch compacted lifts to achieve the minimum 18
inch thickness. Prior to full scale infiltration layer installation a test pad was constructed to in
area C-10 to determine the successful installation method to achieve the required maximum
allowable permeability of 1.0E(-5) cm/sec. The test pad data is available in Appendix D.
Detailed information regarding all testing associated with the test pad is available on the field
density work sheets submitted by Willmer daily for the months of August and September 1995,
The field density worksheets are available in Appendix D. The in-place moisture-density
(compaction) testing was performed using the drive ring method (ASTM D2937) at a frequency
of one test per 10,000 SF per lift in accordance with the Quality Control Plan. The compaction

NORMKANETUTILSWRCIEC 1 67TRCONCQAREPORT.DOC 3"2 399



data confirms the proper installation of the infiltration layer. Complete compaction data for the
third lift of area C-2, the second lift of C-4, the third lift of C-10 and portions of the first lift of
D-1 are not found in the raw data. However the total number of compaction tests is well in
excess of the total number required for the CCS cap. Additionally, the permeability test results of
the lifts of infiltration layer material for these areas meets and exceeds the maximum allowable
permeability 1.0 E(-5) ¢m/sec requirement. In-place permeability samples were obtained using
the Shelby tube method at a frequency of one per 40,000 SF per lift and were tested in
accordance with ASTM D5084. The results of this testing indicate that the permeability of the
soil cap meets and exceeds the maximum aliowable permeability of 1.0E(-5) cm/sec. The results
of all in-piace moisture-density and permeability testing are summarized in tabular form and
followed by the raw data in Appendices D and E respectively. The infiltration layer was

protected by placing a 6-inch thick Lift of topsoil and seeding to establish the vegetative layer

over the CCS cap.

WESTON provided continuous oversight for the installation of the GCL in accordance with the
manufacturer’s installation recommendations. A copy of the manufacturers installation
guidelines are included at the beginning of Appendix G. The area of the cap where GCL was
installed 1s outlined on the Final as-built drawing in Appendix J. The installation of the GCL is
in accordance with the minor modification submitted to EPD. The modification for the GCL was
also included on the October 31, 1997 submittal of the C\PC Plan which was approved on
December 6, 1997. Two types of GCL were used in this arca of the cap. A reinforced Bentomat
GCL is installed in areas where the grades were between 10% to 25%. The Claymax 200R GCL
1s installed in the areas with grades less than 10%. Al GCL materials certifications are located in
Appendix G. The subbase below the GCL is comprised of the Bridging Layer material. This
matertal was placed in a minimum 9-inch thick compacted lift to provide a suitable base for the
GCL materials. Compaction testing on the GCL subbase is presented in Appendix D at the end of
the bridging layer information. The installation of the GCL cap is in general conformance with

the manufacturer’s recommendations. The GCIL. was covered in one 14-inch lift and then seeded

KORMCNETUTILS\PROJEC T E7S00NCAAREFORT DOC 3-3 0



to establish the vegetative layer. The thickness of the subbase layer and the cover layer are
documented in the Soil Cap Thickness Verification Map and Table shown as Appendix F. The
thickness of the subbase below the GCL was checked in three random locations as per
WESTON’s correspondence to the EPD dated April 9, 1997. The results of this check

demonstrate tha! the minimum thickness of 9 inches was met.
MISCELLANEQUS FILLS

Construction of misceilaneous fills associated with the sedimentation ponds and the perimeter
road was monitored for compaction using the Drive Ring Method (ASTM D2937). The results of
the testing show that all structural fills were placed at a compactive effort of at least 92 percent

compaction based on a standard proctor. The results are presented in Appendix D.

FINAL COVER SYSTEM THICKNESS VERIFICATION

The thickness of the CCS and the GCL cap components was confirmed by coring the cap on a
one acre grid in accordance with the correspondence to the EPD dated Apri} 9, 1997. EPD
representatives observed the thickness check during the end of April 1997. Quality assurance
representatives from W.L. Jordan also inspected all of the thickness checks on April 30, 1997.

The results of this coring show that the minimum thicknesses have been mect for all cap
components. This information is presented on the Cap Thickness Verification Map and Table in

Appendix F.

LANDFILYL GAS COLLECTION SYSTEM

WESTON designed and provided oversight for the installation of the landfill gas collection
system. The objective of the system was to upgrade the existing system of gas vents by the
installation of a header system to route the collected gases to the flare house. An additional net
work of header pipe has been installed below the cap for the potential of installing more landfill

gas extraction wells. The flare house was upgraded to automate the exisling system by providing

NORKANETUTILSPROJEC Y 67D00NCOMBEPORT.DOC 3-4 299
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MMAGERS RESTGHERSCINSLLTANTS

Waste Relocation and Daily Cover

Waste relocation was performed to flatten the existing slopes to accept the final cover system and
to build up flat areas for positive drainage. Waste relocation was performed by exhuming waste
with excavators and hauling it to the fill areas with articulated dump trucks. Based on historical
records, test pits excavated across the site, and the inspection of waste during closure
construction activities, the waste material consisted of municipal solid waste as identified in the
permit (see Appendix A). Waste was placed in two-foot thick lifis and compacted prior to
placement of subsequent lifts. Survey control was continuously maintained to control design

grades in the cut and fill areas.

Throughout the waste relocation activities, the site was graded to avoid ponding and to promote
positive drainage of run-off to sedimentation and erosion control structures. An odor control
system was set up and maintained along the perimeter of the landfill to minimize the migration of

odors to adjoining properties.

Daily cover materials for the cuts and fills was comprised of clean soil placed in six-inch thick
layers. The cover materials was a virgin soil imported from the Prison Farm borrow area. Daily

cover was started at such time in the workday to be completed before dusk.

Bridging Laver Installation

The bridging layer was placed as the finished top of waste grades were met. The top of waste
grades were maintained continuously by a full-time surveyor registered in the State of Georgia,
The bridging layer was installed in one six-inch thick compacted lift. All of the soil material used
for the bridging layer was imported from the Prison Farm borrow area located adjacent to the

landfill directly across Key Road.

NOR/K WPID1676\01 NCGROOZA. DOC 2-5 8199
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r-- Compaction for the bridging layer in the areas of the cap

covered with CCS cap was performed on a visual basis using loaded equipment as a proof roll to

identify any unstable areas. Any unstable areas were undercut and replaced with suitable material

to provide an unyielding surface for the CCS cap.

The CCS cap was installed over the majority of the landfill using the infiltration layer materials
taken from the prison farm borrow area. The integrity of the infiltration layer was controlled by
minimizing the work area, reducing the time to install subsequent lifts, and systematically placing
the infiltration layer within the predetermined areas of no greater than approximately 40,000 & to
optimize in-place sampling and production. The CCS cap‘ was constructed in three six-inch
compacted lifts to achieve the minimum required 18-inch thickness. The infiltration layer was
placed by spreading the infiltration layer soil material with a dozer to an 8-inch thick loose lift.
The layer of soil was then compacted and tested. Subsequent lifts were place immediately after
testing to avoid desiccation cracking between lifts. Once the required thickness of 18 inches had

been met, the 6" layer of topsoil was placed and seeded to protect the infiltration layer and

establish the vegetative cover,

GCL was installed over a 12.5 acre portion of the landfill area as shown on the As-Built drawing.
WESTON and the independent quality assurance contractor provided oversight to insure that the
installation of the Geosynthetic Liner Installation (GCL) was in accordance with the
manufacturer’s recommendation and guidelines. Two types of GCL were used in the cap;
Bentomat and Claymax 200R. Bentomat was installed in areas with grades between 10% to 25%,
and Claymax 200R was installed in the areas with grades less than 10%. After the GCL was

deployed it was covered the same day with an 18-inch thick layer of cover soil materials. This soil

NORMAWMO1679101 1ICCRO02A.DOC 2—6 8199
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material was imported frotn the Prison Farm borrow area. The top of this cover soil was seeded to

establish the protective vegetative cover.

The thickness of all soil layers comprising the final cover system were checked during the
construction activities. The thickness of the vegetative cover, infiltration layer and GCL cover
were confirmed during the final soil cap thickness verification check performed by WESTON and
an independent quality assurance contractor. This thickness verification is presented in detail in

Section 4 of this report.

Gas Collection System Installation

WESTON provided oversight for the installation of the landfill gas collection system, Installation
of the gas collection system was ongoing as the final cap system was being placed. The lateral
header piping was installed prior to the cap installation, and the vertical wells were installed as
areas of the cap were brought to finish grades. Pressure testing was performed on sections of the
lateral header pipe to confirm proper installation. The flare station was set on a concrete pad and
connected to the system. The system was connected to power and tested to balance the well field.
All penetrations through the cap are sealed with a 30 mil PVC apron to minimize the potential for

oxygen infiltration.

Landfill Gas and Groundwater Monitoring

WESTON performed the installation of the groundwater monitoring system and methane
monitoring system. The groundwater monitoring plan and the methane monitoring plan were
presented in a report that was submitted to EPD in September 1998, Certification of these

systems is presented under separate cover.

NORMXWRAD1 579101 HECROG2A 0C 2-7 aree



Attachment No. 8: CASCADE_TOPO

(PLEASE DOWNLOAD TOPO MAPS FROM THE CITY’S WEBSITE FOR MORE
DETAIL)
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Attachment No. 9: GUN CLUB _TCQPO

(PLEASE DOWNLOAD TOPO MAPS FROM THE CITY’S WEBSITE FOR MORE
DETAIL)
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Attachment No. 10: KEY ROAD_TOPO

(PLEASE DOWNLOAD TOPO MAPS FROM THE CITY’S WEBSITE FOR MORE
DETAIL)
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Attachment No. 11: Airport Utilities (03-11-14)-100" Scale.

(PLEASE DOWNLOAD TOPO MAPS FROM THE CITY’S WEBSITE FOR MORE
DETAIL)
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